Effects of insulin on glucose uptake in cultured cells from the central nervous system of rodent.
1. Incubation of C6 glioma cultures with insulin resulted in a time and dose-dependent stimulation of 2-deoxy-D-glucose uptake. The maximal stimulation (160% of the control) was observed with 1 nM insulin and 0.05 nM caused half-maximum effect. 2. Incubation of NG 108-15 (neuroblastoma x glioma hybrid) and N2 neuroblastoma cells with 160 nM insulin did not result in a significant stimulation of this glucose uptake. 3. The basal level and stimulatory effect by insulin on this glucose uptake observed in C6 glioma cells were dependent on the presence of calcium in the medium. 4. Such an increase in glucose uptake in C6 glioma cells was also observed in the presence of diacylglycerol (DG) generating agents, such as carbachol (1 mM) and phospholipase C (0.05 unit/ml) or of DG analogs, such as sn-1,2-dioctanoyl glycerol (250 microM) and phorbol myristate acetate (1 microM). 5. Our results indicated that both calcium ion and DG levels play important roles in the regulation of glucose uptake in the glial cells, but not in neuronal cells from the brain.